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(54) Detergent tablet with high mechanical and dissolution characteristics 



(57) The present invention relates to a tablet formed 
by compressing a particulate material, the particulate 
material comprising a surfactant and a highly soluble 
compound, the highly soluble compound having a cohe- 
sive effect on the particulate material 

In a further aspect of the invention there is provided 
a method of preparing an aqueous solution of a laundry 
detergent for use in a washing machine, wherein the 
aqueous solution of laundry detergent is formed by dis- 
solving in water a tablet formed by compressing a par- 
ticulate material, the tablet comprising a surfactant and 
a highly soluble compound, the highly soluble com- 
pound having a cohesive effect on the particulate mate- 
rial. 
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Description 



Description 

Summary of the Invention . 
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[001 2] For the purpose of this invention, the Cohesive Effect on the particulate material of a detergent matrix is char- 
acterised by the force required to break a tablet based on the examined detergent matrix pressed under controlled com- 
pression conditions For a given compression force, a high tablet strength indicates that the granules stuck highly 
together when they were compressed, so that a strong cohesive effect is taking place Means to assess tablet strength 
(also refer to diametrical fracture stress) are given in Pharmaceutical dosage forms : tablets volume 1 Ed H A. Lieber- 
man etal, published in 1989 

[001 3] The cohesive effect induced by the highly soluble compound is measured according to the invention by com- 
paring the tablet strength of the original base powder without highly soluble compound with the tablet strength of a pow- 
der mix which comprises 97 parts of the original base powder and 3 parts of the highly soluble compound The highly 
soluble compound is added to the matrix in a form in which it is substantially free of water (water content below 10% 
(pref below 5%)) The temperature of the addition is between 10 and 80C, more pref. between 10 and 40C 
[0014] A highly soluble compound is defined as having a cohesive effect on the particulate material according to the 
invention when at a given compacting force of 3000N, tablets with a weight of 50g of detergent particulate material and 
a diameter of 55mm have their tablet tensile strength increased by over 30% (preferably 60 and more preferably 100%) 
by means of the presence of 3% of the highly soluble compound having a cohesive effect in the base particulate mate- 
rial. 

[001 5] An example of a compond having a cohesive effect is Sodium di isoalkylbenzene sulphonate 
[0016] It was found that when integrating a highly soluble compound having a cohesive effect on the particulate mate- 
rial according to the invention to a tablet formed by compressing a particulate material comprising a surfactant, the dis- 
solution of the tablet in an aqueous solution was significantly increased In a preferred embodiment, at least 1% per 
weight of the tablet is formed from the highly soluble compound, more preferably at least 2%, even more preferably at 
lest 3% and most preferably at least 5% per weight of the tablet being formed from the highly soluble compound having 
a cohesive effect on the particulate material 

[001 7] It should be noted that a composition comprising a highly soluble compound as well as a surfactant is disclosed 
in EP-A-0 524 075, this composition being a liquid composition 

[0018] According to the present invention it was found that the highly soluble compound having a cohesive effect on 
the particulate material allows to obtain a tablet having a higher tensile strength at constant compacting force or an 
equal tensile strength at lower compacting force when compared to traditional tablets. Typically, the tablet will have a 
tensile strength of more than 5kPa, preferably of more than 10kPa, more preferably, in particular for use in laundry appli- 
cations, of more than 15kPa, even more preferably of more than 30 kPa and most preferably of more than 50 kPa, in 
particular for use in dish washing or auto dish washing applications; and a tensile strength of less than 300 kPa, pref- 
erably of less than 200 kPa, more preferably of less than 100 kPa, even more preferably of less than 80 kPa and most 
preferably of less than 60 kPa. 

[001 9] Indeed, in case of laundry application, the tablets should be less compressed than in case of auto dish washing 
applications for example, whereby the dissolution is more readily achieved, so that in a laundry application, the tensile 
strength is preferably of less than 30 kPa 

[0020] This allows to produce tablets which have a solidity and mechanical resistance comparable to the solidity or 
mechanical resistance of traditional tablets while having a less compact tablet thus dissolving more readily. Further- 
more, as the compound is highly soluble, the dissolution of the tablet is further facilitated, resulting in a synergy leading 
to facilitated dissolution for a tablet according to the invention 

Tablet Manufacture 

[0021] The invention allows to obtain a less compact and less dense tablet at constant compacting force when com- 
pared to a traditional detergent tablet 

[0022] Detergent tablets of the present invention can be prepared simply by mixing the solid ingredients together and 
compressing the mixture in a conventional tablet press as used, for example, in the pharmaceutical industry Preferably 
the principal ingredients, in particular gelling surfactants, are used in particulate form. Any liquid ingredients, for exam- 
ple surfactant or suds suppressor, can be incorporated in a conventional manner into the solid particulate ingredients 
[0023] In particular for laundry tablets, the ingredients such as builder and surfactant can be spray-dried in a conven- 
tional manner and then compacted at a suitable pressure. Preferably, the tablets according to the invention are com- 
pressed using a force of less than 100000N, more preferably of less than 50000N. even more preferably of less than 
5000 N and most preferably of less than 3000 N 

[0024] Indeed, the most preferred embodiment is a tablet suitable for laundry compressed using a force of less than 
2500N. but tablets for auto dish washing may also be considered for example, whereby such auto dish washing tablets 
are usually more compressed than laundry tablets 
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fonic acid, xylene sulfonic acio, cumene sulfonic acid, tetralin sulfonic acid, naphtalene sulfonic acid, methyl- 
naphtalene sulfonic acid, dimethyl naphtalene sulfonic acid, trimethyl naphtalene sulfonic acid= Other exam- 
ples include salts of dialkyl benzene sulfonic acid such as salts of di-isopropyl benzene sulfonic acid, ethyl 
methyl benzene sulfonic acid, alkyl benzene sulfonic acid with an alkyl chain length with 3 to 10, (pref 4 to 9), 
linear or branched alkyl sulfonates with an alkyl chain with 1 to 18 carbons 

3 Solvent hydrotropes such as alkoxylated glycerines and alkoxylated glycerides, esters slakoxylated glycer- 
ines, alkoxylated fatty acids, esters of glycerin, polyglycerol esters Preferred alkoxylated glycerines have the 
following structure 



where I, m and n are each a number from 0 to about 20, with l+m+n = from about 2 to about 60 , preferably 
from about 10 to about 45 and R represents H, CH 3 or C 2 H 5 
Preferred alkoxylated glycerides have the following struture 



where Rl and R2 are each C n COO or -(CH2CHR 3 -0) r H where R 3 = H, CH 3 or C 2 H 5 and I is a number from 

1 to about 60, n is a number from about 6 to about 24 

4 Polymeric hydrotropes such as those described in EP636687 



where E is a hydrophilic functional group, 

R is H or a C1 -C10 alkyl group or is a hydrophilic functional group; 
R1 is H a lower alkyl group or an aromatic group, 
R2 is H or a cyclic alkyl or aromatic group 



The polymer typically has a molecular weight of between about 1000 and 1000000. 
5 Hydrotrope of unusual structure such as 5-carboxy-4-hexyl-2-cyclohexene-1 -yl octanoic acid (Diacid'"') 





R 



R. 




[0031] Use of such compound in the invention would further increase the dissolution rate of the tablet, as a hydrotrope 
compound facilitates dissolution of surfactants, for example Such a compound could be formed from a mixture or from 
a single compound. 
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ness tester supplied by Van Kell industries, Inc D is the diameter of the tablet, and t the thickness of the tablet. 
[0048] (Method Pharmaceutical Dosage Forms: Tablets Volume 2 Page 213 to 217) 

[0049] A tablet having a diametral fracture stress of less than 20 kPa is considered to be fragile and is likely to result 
in some broken tablets being delivered to the consumer A diametral fracture stress of at least 25 kPa is preferred 
[0050] This applies similarly to non cylindrical tablets, to define the tensile strength, whereby the cross section normal 
to the height of the tablet is non round, and whereby the force is applied along a direction perpendicular to the direction 
of the height of the tablet and normal to the side of the tablet, the side being perpendicular to the non round cross sec- 
tion 

Tablet Dispensing 

[0051 ] The rate of dispensing of a detergent tablet can be determined in the following way 

[0052] Two tablets, nominally 50 grams each, are weighed, and then placed in the dispenser of a Baucknecht !R> 
WA9850 washing machine. The water supply to the washing machine is set to a temperature of 20 3 C and a hardness 
of 21 grains per gallon, the dispenser water inlet flow-rate being set to 8 l/mm. The level of tablet residues left in the 
dispenser is checked by switching the washing on and the wash cycle set to wash program 4 (white/colors, short cycle) 
The dispensing percentage residue is determined as follows 



[0053] The level of residues is determined by repeating the procedure 10 times and an average residue level is cal- 
culated based on the ten individual measurements 

[0054] In this stressed test a residue of 40 % of the starting tablet weight is considered to be acceptable A residue 
of less than 30% is preferred, and less than 25% is more preferred 

[0055] It should be noted that the measure of water hardness is given in the traditional "gram per gallon" unit, whereby 
0.001 mole per litre = 7 0 grain per gallon, representing the concentration of Ca 2+ ions in solution 



[0056] In another preferred embodiment of the present invention the tablets further comprises an effervescent. 
[0057] Effervescency as defined herein means the evolution of bubbles of gas from a liquid, as the result of a chemical 
reaction between a soluble acid source and an alkali metal carbonate, to produce carbon dioxide gas, i.e. 



[0058] Further examples of acid and carbonate sources and other effervescent systems may be found in : (Pharma- 
ceutical Dosage Forms Tablets Volume 1 Page 287 to 291). 

[0059] An effervescent may be added to the tablet mix in addition to the detergent ingredients. The addition of this 
effervescent to the detergent tablet improves the disintegration time of the tablet The amount will preferably be between 
5 and 20 % and most preferably between 10 and 20% by weight of the tablet. Preferably the effervescent should be 
added as an agglomerate of the different particles or as a compact, and not as separated particles. 
[0060] Due to the gas created by the effervescency in the tablet, the tablet can have a higher D PS and still have the 
same disintegration time as a tablet without effervescency When the D PS. of the tablet with effervescency is kept the 
same as a tablet without, the disintegration of the tablet with effervescency will be faster. 

[0061] Further dissolution aid could be provided by using compounds such as sodium acetate or urea A list of suit- 
able dissolution aid may also be found in Pharmaceutical Dosage Forms: Tablets, Volume 1 , Second edition. Edited by 
H A Lieberman et all. ISBN 0-8247-8044-2 

Detersive surfactants 

[0062] Surfactant are comprised in the tablet according to the invention The dissolution of surfactants is favoured by 
the addition of the highly soluble compound 

[0063] Nonlimiting examples of surfactants useful herein typically at levels from about 1% to about 55%, by weight, 
include the conventional C n .C 13 alkyl benzene sulfonates ("LAS") and primary, branched-chain and random C 1Q _C 20 
alkyl sulfates ("AS"), the C 10 .C 18 secondary (2,3) alkyl sulfates of the formula CH 3 (CH 2 ) x (CHOS0 3 .M + ) CH 3 and CH 3 
(CH 2 ) y (CHOS0 3 .M*) CH 2 CH 3 where x and (y + 1 ) are integers of at least about 7. preferably at least about 9, and M is 
a water-solubilizing cation, especially sodium, unsaturated sulfates such as oleyl sulfate, the Ci 0 .C 13 alkyl alkoxy sul- 
fates ("AE„S"; especially EO 1-7 ethoxy sulfates), Ci 0 .C< 3 alkyl alkoxy carboxylates (especially the EO 1-5 ethoxycar- 



% dispensing = residue weight x 100 / original tablet weight 



Effervescent 



C 5 H 8 0 7 + 3NaHC0 3 -> Na 3 C 6 H 5 0 7 + 3C0 2 T + 3H 2 0 
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y - jerS tablet in order to further facilitate dissolution. 

[0064] Nongell.ngbindersc^^ 

0065 If non gelling binders are used, s tab e non g ^ ^ ^ copolymers. The 
Xylene glycols, PO^oyW^^ ^ * following b ,nders ^'^^^e oil type I, Hydrox- 
ma ceutical Excipients second edrton. ™ Qelatia Gua r gum, H ^" a ^ te Q Ma itodextrin. Methylcel- 

5 compounds, bishexamethylene tnammes, o aDDropria te melting point temper- 

acrylic polymers ferably spraye d on and hence have an app P ^ degrade thfi 

[0066] Non-gelling binder materials are p rab|y be|ow 50 oc so as not ra « whjch 

l00 671 Non-gel«ng b,nder J , s a „ on launcl „ acwe or m „,,e„ form. Non- 



Builders t ln controlling mineral hard- 

[0071 ] inorganic or P-conta (exe mplif ied by the ^polyphosphates^ py r P£ and seS quicarbo- 

55 [0073] Unlike zeolite builder the Na ^ prepared by methods such a s tn 0 ^ ^ 



EP 0 971 029 A1 

from 1.9 to 4, preferably 2, and y is a number from 0 to 20, preferably 0 can be used herein Various other layered sili- 
cates from Hoechst include NaSKS-5, NaSKS-7 and NaSKS- 1 1 , as the alpha, beta and gamma forms. As noted above, 
the delta-Na 2 SiO s (NaSKS-6 form) is most preferred for use herein. Other silicates may also be useful such as for 
example magnesium silicate, which can serve as a crispening agent in granular formulations, as a stabilizing agent for 
oxygen bleaches, and as a component of suds control systems. 

[0074] Examples of carbonate builders are the alkaline earth and alkali metal carbonates as disclosed in German Pat- 
ent Application No. 2,321,001 published on November 15, 1973 

[0075] Aluminosilicate builders are useful in the present invention Aluminosilicate builders are of great importance in 
most currently marketed heavy duty granular detergent compositions, and can also be a significant builder ingredient in 
liquid detergent formulations Aluminosilicate builders include those having the empirical formula: 

M z (zAI0 2 ) y ] • xH 2 0 

wherein z and y are integers of at least 6, the molar ratio of z to y is in the range from 1 .0 to about 0.5, and x is an integer 
from about 1 5 to about 264 

[0076] Useful aluminosilicate ion exchange materials are commercially available 

[0077] These aluminosilicates can be crystalline or amorphous in structure and can be naturally-occurring alumino- 
silicates or synthetically derived A method for producing aluminosilicate ion exchange materials is disclosed in U.S. 
Patent 3,985,669, Krummel, et al, issued October 12. 1976 Preferred synthetic crystalline aluminosilicate ion 
exchange materials useful herein are available under the designations Zeolite A, Zeolite P (B), Zeolite MAP and Zeolite 
X. In an especially preferred embodiment, the crystalline aluminosilicate ion exchange material has the formula: 

Na 12 [(AI02)i2(Si0 2 )i2] • *H 2 0 

wherein x is from about 20 to about 30, especially about 27 This material is known as Zeolite A. Dehydrated zeolites 
(x = 0 - 10) may also be used herein 

[0078] Preferably, the aluminosilicate has a particle size of about 0.1-10 microns in diameter 

[0079] Organic detergent builders suitable for the purposes of the present invention include, but are not restricted to, 
a wide variety of polycarboxylate compounds 

[0080] As used herein, "polycarboxylate" refers to compounds having a plurality of carboxylate groups, preferably at 
least 3 carboxylates Polycarboxylate builder can generally be added to the composition in acid form, but can also be 
added in the form of a neutralized salt. When utilized in salt form, alkali metals, such as sodium, potassium, and lithium, 
or alkanolammonium salts are preferred. 

[0081 ] Included among the polycarboxylate builders are a variety of categories of useful materials. One important cat- 
egory of polycarboxylate builders encompasses the ether polycarboxylates, including oxydisuccinate, as disclosed in 
Berg, U.S. Patent 3,128,287, issued April 7, 1964. and Lamberti et al, U.S. Patent 3.635,830, issued January 18, 1972 
See also "TMS/TDS" builders of U.S. Patent 4,663,071 , issued to Bush et al, on May 5, 1987 

[0082] Suitable ether polycarboxylates also include cyclic compounds, particularly alicyclic compounds, such as 
those described in U.S. Patents 3,923,679; 3,835,163; 4,158,635; 4,120,874 and 4,102,903 

[0083] Other useful detergency builders include the ether hydroxypolycarboxylates. copolymers of maleic anhydride 
with ethylene or vinyl methyl ether, 1, 3, 5-trihydroxy benzene-2, 4, 6-trisulphonic acid, and carboxymethyloxysuccinic 
acid, the various alkali metal, ammonium and substituted ammonium salts of polyacetic acids such as ethylenediamine 
tetraacetic acid and nitrilotriacetic acid, as well as polycarboxylates such as mellitic acid, succinic acid, oxy-disuccinic 
acid, polymaleic acid, benzene 1 ,3,5-tricarboxylic acid, carboxymethyloxysuccinic acid, and soluble salts thereof 
[0084] Citrate builders, e.g., citric acid and soluble salts thereof (particularly sodium salt), are polycarboxylate builders 
of particular importance for heavy duty liquid detergent formulations due to their availability from renewable resources 
and their biodegradability Citrates can also be used in granular compositions, especially in combination with zeolite 
and/or layered silicate builders 

[0085] Oxydisuccinates are also especially useful in such compositions and combinations 

[0086] Also suitable in the detergent compositions of the present invention are the 3,3-dicarboxy-4-oxa-1 ,6-hexane- 
dioates and the related compounds disclosed in U.S. Patent 4,566,984, Bush, issued January 28, 1986 Useful succinic 
acid builders include the C 5 -C 20 alkyl and alkenyl succinic acids and salts thereof 

[0087] A particularly preferred compound of this type is dodecenylsuccinic acid Specific examples of succinate build- 
ers include: laurylsuccinate. myristylsuccinate. palmitylsuccinate, 2-dodecenylsuccinate (preferred), 2-pentadecenyl- 
succinate, and the like. Laurylsuccinates are the preferred builders of this group, and are described in European Patent 
Application 86200690 5/0,200.263, published November 5. 1986. 

[0088] Other suitable polycarboxylates are disclosed in U.S. Patent 4.144,226. Crutchfield et al, issued March 13, 
1979 and in U S Patent 3,308,067, Diehl, issued March 7, 1967 See also Diehl U.S. Patent 3.723,322 
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[0103] Still another class of preferred bleach activators includes the acyl lactam activators, especially acyl caprol- 
actams and acyl valerolactams of the formulae 

o 

O C-CH 2 — CH 2 

R 6 — C— /CH 2 
CH 2 — CH 2 ^ 



wherein R D is H or an alkyl. aryl, alkoxyaryl, or alkaryl group containing from 1 to about 12 carbon atoms. Highly pre- 
ferred lactam activators include benzoyl caprolactam, octanoyl caprolactam, 3,5,5-trimethylhexanoyl caprolactam, non- 
anoyl caprolactam, decanoyl caprolactam, undecenoyl caprolactam, benzoyl valerolactam, octanoyl valerolactam, 
decanoyl valerolactam, undecenoyl valerolactam, nonanoyl valerolactam, 3,5,5-trimethylhexanoyl valerolactam and 
mixtures thereof See also U.S. Patent 4,545,784, issued to Sanderson, October 8, 1985, incorporated herein by refer- 
ence, which discloses acyl caprolactams, including benzoyl caprolactam, adsorbed into sodium perborate. 
[0104] Bleaching agents other than oxygen bleaching agents are also known in the art and can be utilized herein One 
type of non-oxygen bleaching agent of particular interest includes photoactivated bleaching agents such as the sul- 
fonated zinc and/or aluminum phthalocyanines. See U.S. Patent 4,033,718, issued July 5, 1917 to Holcombe et al If 
used, detergent compositions will typically contain from about 0.025% to about 1 25%, by weight, of such bleaches, 
especially sulfonate zinc phthalocyanine. 

[0105] If desired, the bleaching compounds can be catalyzed by means of a manganese compound Such com- 
pounds are well known in the art and include, for example, the manganese-based catalysts disclosed in U S Pat. 
5,246,621, U.S. Pat 5,244,594; U.S. Pat 5,194,416; U.S. Pat 5,114,606; and European Pat. App. Pub. Nos 
549,271 A1 , 549.272A1 , 544.440A2, and 544,490A1 ; Preferred examples of these catalysts include Mn iv 2 (u-0) 3 (1 ,4,7- 
trimethyl-1,4,7-triazacyclononane) 2 (PF 6 ) 2 , Mn HI 2 (u-0) 1 (u-OAc) 2 (1 ,4,7-trimethyM ,4,7-tnazacyclononane);x(CI0 4 ) 2 , 
Mn lv 4 (u-0) 6 (1 ,4,7-triazacyclononane)4(CI0 4 )4, Mn ll! Mn lv 4 (u-0) 1 (u-0Ac) 2 .(1 ,4,7-trimethyM ,4, 7-triazacyclonon- 

ane) 2 (CI0 4 ) 3 , Mn iv (1,4,7-trimethyl-1 ,4.7-triazacyclononane)(OCH 3 ) 3 (PF 5 ), and mixtures thereof. Other metal-based 
bleach catalysts include those disclosed in U.S. Pat 4,430,243 and U.S. Pat. 5.1 14,61 1 The use of manganese with 
various complex ligands to enhance bleaching is also reported in the following United States Patents: 4,728,455, 
5,284,944; 5,246,612; 5,256,779; 5,280,117; 5,274,147; 5,153,161; and 5,227,084. 

[0106] As a practical matter, and not by way of limitation, the compositions and processes herein can be adjusted to 
provide on the order of at least one part per ten million of the active bleach catalyst species in the aqueous washing 
liquor, and will preferably provide from about 0.1 ppm to about 700 ppm, more preferably from about 1 ppm to about 
500 ppm, of the catalyst species in the laundry liquor. 

Enzymes 

[0107] Enzymes can be included in the formulations herein for a wide variety of fabric laundering purposes, including 
removal of protein-based, carbohydrate-based, or triglyceride-based stains, for example, and for the prevention of ref- 
ugee dye transfer, and for fabric restoration The enzymes to be incorporated include proteases, amylases, lipases, cel- 
lulases. and peroxidases, as well as mixtures thereof Other types of enzymes may also be included They may be of 
any suitable origin, such as vegetable, animal, bacterial, fungal and yeast origin 

[0108] However, their choice is governed by several factors such as pH-activity and/or stability optima, thermostability, 
stability versus active detergents, builders and so on In this respect bacterial or fungal enzymes are preferred, such as 
bacterial amylases and proteases, and fungal cellulases. 



o 

II 

O C-CH 2 — CH 2 
iCH 2 -CH 2 
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dissolution 

[0122] The present invention also relates to a method of washing which significantly avoids this problem. The new 
method comprises preparing an aqueous solution of a laundry detergent for use in a washing machine, wherein the 
aqueous solution of laundry detergent is formed by dissolving in water a tablet formed by compressing a particulate 
material, the tablet comprising a surfactant and a highly soluble compound, the highly soluble compound having a cohe- 
sive effect on the particulate material 

[0123] In a preferred embodiment according to the invention, the method more specifically relates to the preparation 
of an aqueous solution of a laundry detergent for use in a front-loading washing machine, the front-loading washing 
machine having a dispensing drawer and a washing drum, wherein the aqueous solution of laundry detergent is formed 
by dissolving a detergent tablet in water, characterised in that the detergent tablet is placed in the dispensing drawer 
and water is passed through the dispensing drawer so that the tablet is dispensed as an aqueous solution of a laudry 
detergent, the aqueous solution subsequently being passed in the washing drum 

EXAMPLES 

Base particulate material composition 
[0124] 





Composition A (% per 
weight) 


Anionic Agglomerates 1 


21 45 ! 


Anionic Agglomerates 2 


13.00 ' 


Cationic Agglomerate 


5.45 


Layered Silicate 


10.8 1 


Sodium percarbonate 


14.19 


Bleach activator agglomerates 


5.49 ; 


Sodium carbonate 


13.82 


EDDS/Sulphate particle 


0.47 


Tetrasodium salt of Hydroxyethane Diphosphonic acid 


0.73 


Soil Release Polymer 


0.33 


Fluor escer 


0.18 


Zinc Phthalocyanide sulphonate encapsulate 


0.025 


Soap powder 


1.40 ; 


Suds Suppressor 


1 87 


Citric acid 


7 10 


Protease 


0 79 


Lipase 


0.28 


Cellulase 


0.22 


Amylase 


1 08 


Binder Spray-on-system 


1325 ! 


TOTAL 


100.00 



[0125] Anionic agglomerates 1 comprise of 40% anionic surfactant. 27% zeolite and 33% carbonate 
[0126] Anionic agglomerates 2 comprise of 40% anionic surfactant. 28% zeolite and 32% carbonate 
[0127] Cationic agglomerates comprise of 20% cationic surfactant. 56% zeolite and 24% sulphate 
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101281 ^^^^^^•^^^^ 

01M1 Bleach a*a,or agglomerates compase Ethy , e „ e *am,ne N.N- 

«**■ Mwd.suocmcaoKisodiumsaWSu^a.eparWecompr.seo 

10133, B,r*rspra,oas y5 ,emcompas .^^^^o^epa,,— 
E «amp l e1 l Oompnsm g a h , W ,^— ~ aC * eS 



[01341 



:.-- r -sssass=ssss 

„ :) Tablets were then made the ojlowi fl J ^ tensBe strength (or diamet c 1 g4 cm 

a diameter of 5.5 cm and »^*e length of 1 5 kPa was 2400 J«^ by means of the nablfiLDispenSiag 

force required to obtain a tablet tensile , si « hine was assessed by ;™» , t0 the washing 



The% dl s pensm,^o» e,a0,eD.speas,n 9 Bes,dues" 



Example 2 (f»9W» soluble compound) 
45 Example 3 (highly soluble compound) 



[01361 



ii) 9^ Pa^ °« base powder of comoo ^ ^ ^ 

compound) h same way as described in Example 

^rn^eTr-Uiogia-wom,P,e 3 
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Example 4 (compound having a cohesive effect on the particulate material) 



[01371 

i) The same composition A was prepared following the same process as in Example 1 . 

ii) 97 parts of base powder of composition A was mixed in a mixing drum with 3 parts of sodium dodecylbenzene 
sulphonate (compound having a cohesive effect on the particulate material) 

in) Tablets were then made following the same way as described in Example 1 The force required to obtain a tablet 
tensile strength of 15 kPa was 2600 N The tablet height was 1 .95 cm. 

iv) The level of residue in the dispenser of a washing machine was assessed following the same procedure as 
described in Example 1 The % dispensing is shown in table 3 

Example 5 (Base particulate material composition) 

[0138] 

i) The same composition A was prepared following the same process as in Example 1 

ii) Tablets were then made following the same way as described in Example 1 . The force required to obtain a tablet 
tensile strength of 15 kPa was 3200 N. The tablet height was 1 82 cm 

in) The level of residue in the dispenser of a washing machine was assessed following the same procedure as 
described in Example 1 The % dispensing is shown in table 3. 

Results: 

Dispensing Residues Table: 
[0139] 



Example: 




2 


3 


4 


5 


Compression force (N) 


2400 


3100 


3500 


2600 


3200 


Tablet height (cm) 


1.94 


1 88 


1.83 


1.95 


1.82 


Dispensing residues (%) 


24.2 


98 8 


71.5 


68 8 


100 



Conductivity Table for the compounds added to the composition A to obtain the tablets of examples 1 to 4: 
[0140] 



Compounds of Example: 


1 


2 


3 




Conductivity reached in 10 sec (%) 


95 


100 


100 


64 



Other base particulate material composition: 
[0141] 





Composition B (% per 
weight) 


Anionic Agglomerates 1 


21 45 
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(continued) 



Cationic Agglomerate 



Anionic Agglomerates 2 



Composition B (% per 
weight) 



Layered Silicate 



Sodium percarbonate 



Bleach activator agglomerates 
Sodium carbonate 



EDDS/Sulphate particle 



l^icdiu^iaJt^^ 



Soil Release Polymer 



Fluor escer 



Soap powder 



Suds Suppressor 



Lipase 



Cellulase 



Amylase 



Binder Spray-on-system 
TOTAL 



1.87 

7.10 - 
~ 0.79 
~~0.28 

0.22 
1.08 



0146] Bleach activator agglomerates compr.se of 81 % TAED, 

ssr 

[0149] Suds suppressor compnses 0 ^ 11 • 5 o / °^ 0 ^ s ^ K . HD 96 and 50% PEG (polyethylene glycol). 
[0 1 50] Binder spray-on system compnses of 50 A Lutensit * 

Example 5 (Base particulate material composition) 
[01511 

tablet tensile strength was 10.9 kPa 
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Example 7 (PEG) 
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[0152] 

i) The same composition B was prepared following the same process as in Example 1 

ii) 97 parts of base powder of composition A was mixed in a mixing drum with 3 parts of PEG (Binding Compound), 
lii) Tablets were then made following the same way as described in Example 1 The force applied was 2000 N. The 
tablet tensile strength was 12.8 kPa 

Example 8 (sodium di isoalkylbenzene sulphonate) 

[0153] 

i) The same composition B was prepared following the same process as in Example 1 

ii) 97 parts of base powder of composition A was mixed in a mixing drum with 3 parts of sodium di isoalkylbenzene 
sulphonate. 

iii) Tablets were then made following the same way as described in Example 1 The force applied was 2000 N. The 
tablet tensile strength was 1 7 8 kPa. 

Example 9 of a tablet according to the invention: 

[0154] 

i) A detergent base powder of composition C was prepared as follows: all the particulate materials of base compo- 
sition C were mixed together in a mixing drum to form a homogenous particulate mixture During this mixing the 
spray-ons were carried out After the spray-on the sodium di isoalkylbenzene sulphonate (=DIBS) was added to the 
rest of the matrix. 

ii) Tablets were then made the following way 43 g of the mixture was introduced into a mould of circular shape with 
a diameter of 5.5 cm and compressed to give a tablet tensile strength (or diametrical fracture stress) of 15 kPa. 

iii) The dispensing percentage residue of the 43g tablet was of less than 15%. 







Composition C 






(%) 








Anionic agglomerates 1 




9.1 


Anionic agglomerates 2 




22 5 


Nonionic agglomerates 




9.1 


Cationic agglomerates 




4.6 


Layered silicate 




9.7 


Sodium percarbonate 




12 2 


Bleach activator agglomerates 




6.1 


Sodium carbonate 




7 27 


EDDS/Sulphate particle 




0 5 


Tetrasodium salt of Hydroxyethane 




0 6 


Diphosphomc acid 






Soil Release Polymer 




0 3 


Fluorescer 




0.2 


Zinc Phthalocyanine sulphonate encapsulate 




0 03 
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(continued) 




" . -^..rfartant 27% zeolite and 33% carbonate 

,01551 Anionic agglomerates 1 comprise of 40% anionic sur ac tan , 2 

01 57] Nomonic agglomerate comprise 26 /o 

Sous 20% carbonate and 8% zeohte. 56% zeolite and 24% sulphate 

53 S£ =S==2^ - - — copo,ymer (ac ' d f ° rm) " 2% 

0160] Bleach act.vator agglomerates comp ^ 

. rs!i^«^^- c - ,,d,,- " ,,,,h •^ 
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Table 1 (continued) 


• 


Detergent base powder composition 






Composition D 






(%) 


Sodium bicarbonate 




2.0 


Sodium sulphate 




2.4 


EDDS/Sulphate particle 




0.5 


Tetrasodium salt of Hydroxyethane Diphosphonic acid 




0.8 


Soil Release Polymer 




0.3 


Fluorescer 




0.1 


Zinc Phthalocyanine sulphonate encapsulate 




0.02 








Suds suppressor 




2.1 


Citric acid 




2 


Protease 




0.7 


Lipase 




0.2 


Cellulase 




0.2 


Amylase 




0.6 


Perfume encapsulates 




0.2 


Polymer particle 




3 


Perfume spray-on 




0 35 


Nonionic spray-on system 




5.17 


Zeolite 




6.2 



[0167] Anionic agglomerates 1 comprise of 40% anionic surfactant, 27% zeolite and 33% carbonate 
[0168] Cationic agglomerates comprise of 20% cationic surfactant, 56% zeolite and 24% sulphate 
[0169] Layered silicate comprises of 95% SKS 6 and 5% silicate 

[0170] Bleach activator agglomerates comprise of 81% TAED, 17% acrylic/maleic copolymer (acid form) and 2% 
water. 

[0171] Ethylene diamine N.N-disuccinic acid sodium salt/Sulphate particle comprise of 58% of Ethylene diamine N,N- 

disuccinic acid sodium salt, 23% of sulphate and 19% water. 

[0172] Zinc phthalocyanine sulphonate encapsulates are 10% active. 

[0173] Suds suppressor comprises of 11.5% silicone oil (ex Dow Corning); 59% of zeolite and 29 5% of water 
[0174] Perfume encapsulates comprise 50% perfume and 50% starch. 
[0175] Polymer particle comprises 36%, 54% zeolite and 10% water 

[0176] The Nonionic spray-on system comprises of 67% C12-C15 AE5 (alcohol with an average of 5 ethoxy groups 
per molecule), 24% N-methyl glucose amide and 9% water. 

[01 77] 1 50 grams of this granular detergent of composition D was introduced in the dispensing drawer of a "Hotpoint" 
washing machine. The water supply of the washing machine was set at a temperature of 20°Celsius and a hardness of 
21 grains per gallon, at a flow rate of 2 litres per minute After two minutes, 38 grams of the detergent composition D 
was remaining undissolved in the dispensing drawer 

[0178] 145 grams of this granular detergent of composition D was mixed with 5 grams of DIBS This granular mixture 
was introduced in the dispensing drawer of a Hotpoint'' washing machine The water supply of the washing machine 
was set at a temperature of 20°Celsius and a hardness of 21 grains per gallon, at a flow rate of 2 litres per minute After 
two minutes, 30 grams of the detergent composition D was remaining undissolved in the dispensing drawer 
[0179] In a further preferred embodiment according to the examples below, it was found that the addition in the par- 
ticulate material of a highly soluble compound, the highly soluble compound being preferably an hydrotrope compound, 
together with a mixture of at least two polymers, was further favouring dissolution, this synergetic effect taking place in 
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^ a r«r..larlv PEG having a molecular 

vmers such as Lutensit KHuyo. 

' ,.:.ut ^ctrihntion. 



molecular weight distribution 

ExarQE 
[0180] 



a diameter of 5.5 ^^aC comprising 80 parts of ^^^Jof 3g of the descibed 
iiiv The tablets were then dipped in audi was ad)UStec i to aiiow <w 

' UOC ^ «- M «le. « " o "JS.^*. c. 25C .or a*h-» ^ dispesi „ 9 

t^sjdjjejveighj . 100 

%dispensing residue = origina , tab | e t weight 

The % dispensing is shown in the tables below. 
ExamfileB ^ fof pQwder of composition F. The polymer 

[0182] The use of a mix ot 
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Detergent base powder compositions E and F 
[0183] 







Ex A 


Ex B 






(%) 


(%) 










Anionic agglomerates 1 




9.1 


9.1 


Anionic agglomerates 2 




22 5 


22 5 


Nonionic agglomerates 




9.1 


9.1 


Cationic agglomerates 




4 6 


4.6 


Layered silicate 




9.7 


9.7 


Sodium percarbonate 




12.2 


12 2 


Bleach activator agglomerates 




6.1 




Sodium carbonate 




8 42 


8 42 


EDDS/Sulphate particle 




0.5 


0.5 


Tetrasodium salt of Hydroxyethane Diphosphonic acid 




0.6 


0.6 


Soil Release Polymer 




0.3 


0.3 


Fluorescer 




0.2 


0.2 


Zinc Phthalocyanine sulphonate encapsulate 




0 03 


0.03 


Soap powder 




1.2 


1.2 


Suds suppressor 




2.8 


2.8 


Citric acid 




5.5 


5.5 


Protease 




1 


1 


Lipase 




0 35 


0.35 


Cellulase 




0.2 


0.2 


Amylase 




1.1 


1.1 










Binder spray-on system 








PEG 4000 




1 


0.67 


PEG 1000 






0.33 


Perfume spray-on 




0.5 


0.5 


DIBS 




3 


3 










Tablet stress dispensing (%) 




14 


6 


Tablet tensile strength in kPa resulting from a compression by application of a force of 2000N 




15 6 


16.6 



[0184] Anionic agglomerates 1 comprise of 40% anionic surfactant, 27% zeolite and 33% carbonate 
[0185] Anionic agglomerates 2 comprise of 40% anionic surfactant, 28% zeolite and 32% carbonate 
[0186] Nonionic agglomerate comprise 26% nonionic surfactant, 6% Lutensit K-HD 96. 40% Sodium acetate anhy- 
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20% carbonate and 8% ««* ^ su(fac , a „,. 56% zaali.a and 24% su,pna.e 

01891 Bleach activator agglomerates comp e N N . 

-ter . disuccinic acid sodium salt/Sulphate particle comprise of 58% of Et 

10190] Ethylene d.am.ne ' and 19% wa ter. 

ExamfileC^ ^ {Qr pQwder of comp os t t,on G-H. The tablet tensile 

■ 
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Detergent base powder compositions G and H 
[0196] 







Ex C 


Ex D 






(%) 


(%) 










Anionic agglomerates 1 




9.1 


9.1 


Anionic agglomerates 2 




22.5 


22 5 


Nomonic agglomerates 




9.1 


9.1 


Cationic agglomerates 




4.6 


4 6 


Layered silicate 




9 7 


9.7 


Sodium percarbonate 




12.2 


12 2 


Bleach activator agglomerates 




6.1 


6.1 


Sodium carbonate 




8.32 


8.32 


EDDS/Sulphate particle 




0.5 


0.5 


Tetrasodium salt of Hydroxyethane Diphosphomc acid 




0.6 


0.6 


Soil Release Polymer 




0.3 


0.3 


Fluorescer 




0.2 


0.2 


Zinc Phthalocyanine sulphonate encapsulate 




0.03 


0 03 


Soap powder 




1.2 


1.2 


Suds suppressor 




2.8 


2.8 


Citric acid 




5 5 


5.5 


Protease 






1 


Lipase 




0.35 


0.35 


Cellulase 




0.2 


0.2 


Amylase 




1.1 


1.1 










Binder spray-on system 








Lutensit KHD 96 




0 3 


0.4 


PEG 4000 




1.7 


0 75 


PEG 1000 






0.85 


Perfume spray-on 




0.5 


0.5 


DIBS 




2.1 


2.1 










Tablet stress dispensing (%) 




53 


9 



[0197] Anionic agglomerates 1 comprise of 40% anionic surfactant, 27% zeolite and 33% carbonate 
[0198] Anionic agglomerates 2 comprise of 40% anionic surfactant. 28% zeolite and 32% carbonate 
[0199] Nonionic agglomerate comprise 26% nomonic surfactant. 6% Lutensit K-HD 96. 40% Sodium acetate anhy- 
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drous. 20% carbonate and 8% zeolite. e,,i n hate 

[0200] Cation, agglomerates compnse of 20% catiomc surfactant. 56% zeohte and 24 A sulphate 

[0201 ] Layered silicate comprises of 95% SKS 6 and 1 5% sihcate copolymer (acid form) and 2% 

[0202] Bleach activator agglomerates compnse of 81% TAED, 1 7 * acryiic/maie p 

S£| EthylenediamineN.N-disu^^ 

disuccinic acid sodium salt, 23% of sulphate and 19% water 

[0206] Binder spray-on system comprises of 0.5 parts of Lutens,t K-HD 96 and 2.5 parts 



Claims 



2 . A table, accnrdrng ,0 claim , . whereby a, leas, , % par weigh, a, ,ha M is .armed ttotr, the highly salable com- 
pound, preferably at least 2% per weight. 

3. The UN accnrding t a claim , . whereb, the hrghly salable campoand camprises sedium di iSPalKylbenzene sal- 
phonate. 

4. A table, accerdrng «e claim , . .hereby .he table, has a .ensile sheath o, mare thaa 5 KPa. and preterabl, a, less 
than 300 kPa. 

5. A tablet according to claim 1, whereby the tablet ,s compressed using a force of less than 100000 N. 

6. A tablet according to claim 1, whereby the tablet contains at least 5% per we.ght of surfactant. 

; 7. A tablet according to claim 1, whereby the highly soluble compound ,s a hydrotrope compound. 

8. A coated tablet, whereby the non-coated tablet is according to any of the above claims. 

9. A tablet according to any of the above claims, whereby the particulate materia, comprises a mixture of at least two 
s polymers 

,O.Amemcdd,prepa,ingana qU ec.ssa,^ 

io cohesive effect on the particulate maunal. 

„. A me«had accerding ,a claim 9, ,he <ab,et having a density p. a, teas, 0 9 g/cc. preferably <X less ,han 2 g,cc 
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